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DETAILED ACTION 
Claim Rejections - 35 USC §112 

Claims 42, 43, and 44 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 42, 43, and 44 recite "performing a thermal process", in line 2 of each 
claim. The examiner notes that a thermal process has already been recited in the 
claims (1, 15, and 33, respectively) from which claims 42, 43, and 44 depend from. 
Therefore, by reciting "a thermal process" it is not clear if Applicant is referring to the 
thermal process previously recited in claims 1,15, and 33 respectively, or if it is 
referring to an additional thermal process. The examiner suggests amending the claim 
to recite "the thermal process". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 9, 10, 11, 13, 14, 15, 21, 22, 42, and 43 are rejected under 35 
U.S.C. 102(b) as being anticipated by Applicant's admitted prior art (AAPA, see Figures 
1A-1B and Spec, pages 1-2). 
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AAPA disclose a method for fabricating a semiconductor device, the method 
comprising: 

forming a first conductive layer (20) for a first electrode on a semiconductor 
substrate; , 

forming a dielectric layer (30) on the first conductive layer; 

forming a second conductive layer (40) for a second electrode on the dielectric 

layer; 

after forming the dielectric layer and after forming the second conductive layer, 
removing portions of the second conductive layer and the dielectric layer (see Spec, 
page 2, lines 15-20); and 

performing a thermal process on the second conductive layer and the dielectric 
layer at a temperature of at least about 400°C (see Spec, page 2, lines 17-22). 

In re claim 9, AAPA disclose the method wherein the first conductive layer 
comprises at leastonematerial selected from the group consisting of platinum, 
ruthenium, iridium, rhodium, and/or osmium (see Spec, page 2, lines 1-5). 

In re claim 10, AAPA disclose the method wherein the second conductive layer 
comprises a same material as the first conductive layer (see Spec, page 2, lines 14-17). 

In re claim 1 1 , AAPA disclose the method wherein forming the dielectric layer 
comprises forming a tantalum oxide layer (see Spec, page 2, lines 3-14). 

In re claim 13, AAPA disclose the method of wherein removing portions of the 
second conductive layer and the dielectric layer comprises dry etching the second 
conductive layer and the dielectric (see Spec, page 2, lines 15-18). 
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In re claim 14, AAPA disclose the method wherein performing the thermal 
process comprises performing the thermal process on the second conductive layer and 
the dielectric layer after removing portions of the second conductive layer and the 
dielectric layer (see Spec, page 2, lines 18-21). 

In re claim 42, AAPA disclose the method wherein performing a thermal process 
comprises performing a thermal process after removing portions of the second 
conductive layer and after removing portions of the dielectric layer (see Spec, page 2, 
lines 18-21). 

In re claim 15, AAPA disclose the method for fabricating a semiconductor device, 
the method comprising: 

forming a first conductive layer (20) for a first electrode on a semiconductor 
substrate; 

forming a tantalum oxide layer (30) on the first conductive layer; 
forming a second conductive layer (40) for a second electrode on the tantalum 
oxide layer; 

after forming the tantalum oxide layer and after forming the second conductive 
layer, removing portions of the second conductive layer and portions of the tantalum 
oxide layer (see Spec, page 2, lines 15-20); and 

performing a thermal process to reduce an interface stress between the second 
conductive layer and the tantalum oxide layer and to cure the tantalum oxide layer, 
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while maintaining the tantalum oxide layer in a substantially amorphous state during 
and after the thermal process (see Spec, page 2, lines 17-22). 

In re claim 21 , AAPA disclose the method wherein the first conductive layer 
comprises at leastonematerial selected from the group consisting of platinum, 
ruthenium, iridium, rhodium, and/or osmium (see Spec, page 2, lines 1-5). 

In re claim 22, AAPA disclose the method wherein the second conductive layer 
comprises a same material as the first conductive layer (see Spec, page 2, lines 14-17). 

In re claim 43, AAPA disclose the method wherein performing a thermal process 
comprises performing a thermal process after removing portions of the second 
conductive layer and after removing portions of the dielectric layer (see Spec, page 2, 
lines 18-21). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 12, 18, 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's admitted prior art (AAPA, see Figures 1 A-1 B and Spec, pages 1-2) in 
view of Narwankar et al. (U.S. Patent No. 6,475,854). 
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In re claims 4 and 18, AAPA discloses the method of performing a thermal 
process at a temperature of about 400 °C in an oxygen atmosphere, but does not 
disclose the method wherein the performing the thermal process comprises heating the 
dielectric layer and the second conductive layer at a temperature in the range of about 
450°C to 600°C in an inert gas atmosphere 

Narwankar et al. disclose the method wherein the performing the thermal 
process comprises heating the dielectric layer and the second conductive layer at a 
temperature in the range of about 450°C to 600°C in an oxygen atmosphere or an inert 
gas atmosphere (see column 15, lines 55-60, column 11, lines 4-10, and column 9, lines 
10-24 and Table 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to perform the thermal process of AAPA by the method of 
Narwankar et al. because as Narwankar et al. teaches while annealing the top electrode 
and dielectric, a pure oxygen atmosphere is interchangeable with an atmosphere with 
inert gas (see Table 1 ) and that the annealing allows for incorporation of oxygen within 
the electrode which provides for improved performance of the capacitor (see column 1 ,, 
lines 5-15 and column 15, lines 35-55). 

In re claims 12 and 23, AAPA discloses the method of forming a capacitor 
including the method of forming the dielectric layer of a tantalum oxide, but does not 
disclose the method wherein forming the dielectric layer comprises depositing tantalum 
oxide at a temperature in the range of about 350°C to 500°C using CVD. 
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Narwankar et al. disclose the method wherein forming the dielectric layer 
comprises depositing tantalum oxide at a temperature in the range of about 350°C to 
500°C using CVD (see column 15, lines 15-25 and Table I). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the tantalum oxide at a temperature in the range of about 
350°C to 500°C using CVD because while Narwankar teaches that many deposition 
methods may be used (see column 10, lines 30-40 and Table 1), Narwankar et al. 
teaches that CVD and the claimed temperature range are preferred. Further, CVD is a 
preferred method of depositing tantalum oxide in capacitor formation because it allows 
for conformal coverage in high aspect ratio vias, which allow for increased capacitance. 

Claims 4, 12, 18, 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's admitted prior art (AAPA, see Figures 1A-1B and Spec, pages 1-2) in 
view of Lin et al. (U.S. Patent Appl. 2003/0107076). 

In re claims 4 and 18, AAPA discloses the method of performing a thermal 
process at a temperature of about 400 °C in an oxygen atmosphere, but does not 
disclose the method wherein the performing the thermal process comprises heating the 
dielectric layer and the second conductive layer at a temperature in the range of about 
450°C to 600°C in an inert gas atmosphere 

Lin et al. disclose the method wherein the performing the thermal process 
comprises heating the dielectric layer and the second conductive layer at a temperature 
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in the range of about 450°C to 600°C in an oxygen atmosphere or an inert gas 
atmosphere (see [0098]) 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to perform the thermal process of AAPA by the method of Lin et al. 
because as Lin et al. teaches the method reduces the damage to the capacitors in the 
back end process before interconnections are made (see [0098]). 

In re claims 12 and 23, AAPA discloses the method of forming a capacitor 
including the method of forming the dielectric layer of a tantalum oxide, but does not 
disclose the method wherein forming the dielectric layer comprises depositing tantalum 
oxide at a temperature in the range of about 350°C to 500°C using CVD. 

Lin et al. disclose the method wherein forming the dielectric layer comprises 
depositing tantalum oxide at a temperature in the range of about 350°C to 500°C using 
CVD (see [0088]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the tantalum oxide at a temperature in the range of about 
350°C to 500°C using CVD because CVD is a preferred method of depositing tantalum 
oxide in capacitor formation because it allows for conformal coverage in high aspect 
ratio vias, which allow for increased capacitance. 
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Claims 33, 36-39, 41 and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's admitted prior art (AAPA, see Figures 1A-1B and Spec, 
pages 1-2) in view of Kunitomo et al. (U.S. Patent No. 6,235,572) 

In re claim 33, AAPA disclose the method for fabricating a semiconductor device, 
the method comprising: 

forming a first conductive layer (20) for a first electrode on a semiconductor 
substrate; 

forming a tantalum oxide layer (30) on the first conductive layer; 
forming a second conductive layer (40) for a second electrode on the tantalum 
oxide layer; 

after forming the tantalum oxide layer and after forming the second conductive 
layer, removing portions of the second conductive layer and portions of the tantalum 
oxide layer (see Spec, page 2, lines 15-20); and 

performing a thermal process to reduce an interface stress between the second 
conductive layer and the tantalum oxide layer and to cure the tantalum oxide layer (see 
Spec, page 2, lines 17-22). 

Narwankar et al. disclose the method as claimed and rejected above, but does 
not disclose the method of forming the dielectric layer by the method of depositing a 
seed layer on the first conductive layer, and crystallizing the seed layer. Kunitomo et al. 
disclose the method of forming the dielectric layer by the method of depositing a seed 
layer on the first conductive layer, and crystallizing the seed layer (see column 18, line 
28 through column 20 line 5). It would have been obvious to one of ordinary skill in the 
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art at the time the invention was made to form the tantalum oxide layer by depositing a 
seed layer on the first conductive layer, and crystallizing the seed layer, because as 
Kunitomo et al. teach, it reduces stress of the crystallized tantalum oxide fill, improves 
morphology and density, and further reduces the leakage current of the dielectric (see 
column 19, lines 40-45, and column 20, lines 1-25). 

In re claim 36, the combined AAPA and Kunitomo et al. disclose the method 
wherein forming the seed layer comprises forming a seed layer having a thickness in 
the range of about 30A to 60A (see Kunitomo column 18, lines 38-45). Kunitomo et al. 
disclose the method of forming the seed layer to a thickness of 10nm or less, which is 
100 Angstroms or less. The examiner considers 100 Angstroms or less to read on 
about 60 Angstroms. 

The examiner notes that Applicant does not teach that the thickness range 
solves any stated problem or is for any particular purpose. Therefore, the thickness 
range lacks criticality in the claimed invention and does not produce unexpected or 
novel results. Thus, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the seed layer to a thickness of about 30 to about 
60 angstroms, since the tantalum oxide layer would have functioned as a seed layer to 
allow further growth of the layer, and because it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233, MPEP 2144.05 
II A. 
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In re claim 37, the combined AAPA and Kunitomo et al. disclose the method 
wherein crystallizing the seed layer comprises heating the seed layer at a temperature 
in the range of 650°C to 750°C (see Kunitomo et al. column 18, line 45 through column 
19, line 15). 

In re claim 38, AAPA disclose the method wherein the first conductive layer 
comprises at least one material selected from the group consisting of platinum, 
ruthenium, iridium, rhodium, and/or osmium (see Spec, page 2, lines 1-5). 

In re claim 39, AAPA disclose the method wherein the second conductive layer 
comprises a same material as the first conductive layer (see Spec, page 2, lines 14-17). 

In re claim 41 , the combined AAPA and Kunitomo et al. disclose the method 
wherein the seed layer comprises forming a seed layer of a tantalum oxide layer (see 
Kunitomo et al. column 18, line 28 through column 20 line 5). 

In re claim 44, AAPA disclose the method wherein performing a thermal process 
comprises performing a thermal process after removing portions of the second 
conductive layer and after removing portions of the dielectric layer (see Spec, page 2, 
lines 18-21). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art (AAPA, see. Figures 1A-1B and Spec, pages 1-2) in view 
of Narwankar et al. (U.S. Patent No. 6,475,854) and further in view of Kunitomo et al. 
(U.S. Patent No. 6,235,572) 
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In re claim 3, AAPA and Narwankar et al. disclose the method as claimed and 
rejected above, but do not disclose the method of forming the dielectric layer by the 
method of depositing a seed layer on the first conductive layer, and crystallizing the 
seed layer. Kunitomo et al. disclose the method of forming the dielectric layer by the 
method of depositing a seed layer on the first conductive layer, and crystallizing the 
seed layer (see column 18, line 28 through column 20 line 5). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to form the 
tantalum oxide layer by depositing a seed layer on the first conductive layer, and 
crystallizing the seed layer, because as Kunitomo et al. teach, it reduces stress of the 
crystallized tantalum oxide fill, improves morphology and density, and further reduces 
the leakage current of the dielectric (see column 19, lines 40-45, and column 20, lines 
1-25). 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art (AAPA, see Figures 1A-1B and Spec, pages 1-2) in view 
of Kunitomo et al. (U.S. Patent No. 6,235,572) and further in view of Narwankar et al. 
(U.S. Patent No. 6,475,854). 

In re claim 40, AAPA and Kunitomo et al. discloses the method of forming a 
capacitor including the method of forming the dielectric layer of a tantalum oxide, but 
does not disclose the method wherein forming the dielectric layer comprises depositing 
tantalum oxide at a temperature in the range of about 350°C to 500°C using CVD. 
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Narwankar et al. disclose the method wherein forming the dielectric layer 
comprises depositing tantalum oxide at a temperature in the range of about 350°C to 
500°C using CVD (see column 15, lines 15-25 and Table I). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the tantalum oxide at a temperature in the range of about 
350°C to 500°C using CVD because while Narwankar teaches that many deposition 
methods may be used (see column 10, lines 30-40 and Table 1 ), Narwankar et al. 
teaches that CVD and the claimed temperature range are preferred. Further, CVD is a 
preferred method of depositing tantalum oxide in capacitor formation because it allows 
for conformal coverage in high aspect ratio vias, which allow for increased capacitance. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art (AAPA, see Figures 1A-1B and Spec, pages 1-2) in view 
of Lin et al. (U.S. Patent Appl. 2003/0107076) and further in view of Kunitomo et al. 
(U.S. Patent No. 6,235,572) 

In re claim 3, AAPA and Lin et al. disclose the method as claimed and rejected 
above, but does not disclose the method of forming the dielectric layer by the method of 
depositing a seed layer on the first conductive layer, and crystallizing the seed layer. 
Kunitomo et al. disclose the method of forming the dielectric layer by the method of 
depositing a seed layer on the first conductive layer, and crystallizing the seed layer 
(see column 18, line 28 through column 20 line 5). It would have been obvious to one 
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of ordinary skill in the art at the time the invention was made to form the tantalum oxide 
layer by depositing a seed layer on the first conductive layer, and crystallizing the seed 
layer, because as Kunitomo et al. teach, it reduces stress of the crystallized tantalum 
oxide fill, improves morphology and density, and further reduces the leakage current of 
the dielectric (see column 19, lines 40-45, and column 20, lines 1-25). 



Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art (AAPA, see Figures 1A-1B and Spec, pages 1-2) in view 
of Kunitomo et al. (U.S. Patent No. 6,235,572) and further in view of Lin et al. (U.S. 
Patent Appl. 2003/01 07076) 

In re claim 40, AAPA and Kunitomo et al. discloses the method of forming a 
capaicitor including the method of forming the dielectric layer of a tantalum oxide, but 
does not disclose the method wherein forming the dielectric layer comprises depositing 
tantalum oxide at a temperature in the range of about 350°C to 500°C using CVD. 

Lin et al. disclose the method wherein forming the dielectric layer comprises 
depositing tantalum oxide at a temperature in the range of about 350°C to 500°C using 
CVD (see [0088]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the tantalum oxide at a temperature in the range of about 
350°C to 500°C using CVD because CVD is a preferred method of depositing tantalum 
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oxide in capacitor formation because it allows for conformal coverage in high aspect 
ratio vias, which allow for increased capacitance. 

. Response to Arguments 

Applicant's arguments with respect to claims 1, 3-4, 9-15, 18, 21-23, 33, 36-41 
have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 
272-1672. The examiner can normally be reached on Mon.-Fri. 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jennifer M. Kenne 
Primary Examiner 
Art Unit 2812 
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